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In this paper we present a mobile augmented reality application and an interactive digital scarecrow created to represent the engagement of the researchers with residents of a small rural village that has become a ‘living lab’ over the last 10 years. The application provides a playful way for families to explore the village in both space and time through its main cultural event, the annual Scarecrow Festival. The digital scarecrow is the result of a participatory design exercise with children from the village who created drawings that were used to inspire the final scarecrow design. In this demonstration we will present both the mobile augmented reality application and the digital scarecrow developed through a participatory design with users.
INTRODUCTION
The origins of this project date back to 2003 when the villagers of Wray, who had been campaigning for broadband to be made available to their community without much success, approached Lancaster University for help. In 2004 a new research project that involved the university and the community building a new wireless mesh test-bed within the village was initiated. 
The project has had a considerable impact, not only in terms of academic research output but, more importantly, in terms of its social and personal impact. It has enabled approximately 100 rural businesses to get online and provided 230 families with free internet access after years of campaigning for a connection. It was the first project to be developed by the RuralConnect Living Lab and has facilitated the investigation and understanding of the ‘real world, real time’ impact of numerous interventions.
This particular project was initiated as part of the EPSRC’s ‘Telling the Tale of Engagement’ and in the spirit of the original project it achieves this through two novel design interventions that form part of the village’s main cultural event, an annual scarecrow festival that takes place in May. The interventions are an interactive digitally enhanced scarecrow, which will participate in the festival, and a novel mobile augmented reality (AR) application to allow visitors to experience both the current and past scarecrow festivals in a playful way. In this paper we consider the design and development of the mobile AR application known as the  ‘scARrecrow Time Machine’ and the interactive digital scarecrow know as “ScareBot”.
scarecrow time machine design
The emergence of the Internet and networked media has opened cracks within the chronological representations of time allowing memories and stories to seep back through to the present. The aim of this application is to exploit this effect by allowing visitors to select a festival year to experience and then displaying scarecrow images from that year at the relevant locations as they move through the villages, thus, allowing them to traverse both time and space.
As the application created in this research is to be used outdoors in the village where the buildings are generally well spaced and not above two stories in height, a sensor based system was deemed most appropriate. In terms of the application design it was decided that only an AR view would be provided and not combined with a traditional map view as in many AR POI applications. This was done in order to evaluate the design challenges that must be considered if AR navigation becomes commonplace for pedestrians through either phones of AR glasses. One of the design challenges is to provide a sense of depth (distance) within the AR view. To this end, a number of common art techniques for adding perspective to 2D visualisations have been utilised as shown in Figure 1 (b) and together these go beyond the primary use of size and scale in the majority of geo-spatial AR applications.









To avoid clutter within the AR view the scarecrow icons traverse along three horizontal lines that represent distance ranges as the phone is rotated. The only distance shown is that from the user to the closest scarecrow, which is shown by a different coloured icon.  When the user gets within five metres of the position the icon changes to a fully-fledged scarecrow and the photo button is activated as shown in Figure 1 (c). The photo view is also an AR view, shown in Figure 1(d), and shows the name of the scarecrow, its builder, the year it was made, alongside a photo of the scarecrow. The image is deliberately set to one side to allow the user to take a photo that could include themselves, their family or friends, or indeed the current scarecrow alongside the image. These users’ photos are stored in the list view, shown in Figure 1(e), which is accessible from the main screen and provides a history of the users’ interaction shown in Figure 1(f). As an important aspect of the project is ‘tell the story’ of the project to a wide audience the application can also be used outside of Wray. The application uses a geo-fence around the village so that if a user is inside the fence the scarecrows are shown in the actual location where they appeared, otherwise they are randomly distributed around the users’ location. To enable the villagers to update the application to include scarecrows in future years a simple image management portal is provided that allows new images to be uploaded along with all the relevant context information (name of scarecrow.
scarebot design
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